Genomic Analyses of PMBL Reveal New Drivers and Mechanisms of Sensitivity to PD-1 Blockade.
Primary mediastinal large B-cell lymphomas (PMBL) are aggressive tumors that typically present as large mediastinal masses in young women. PMBLs share clinical, transcriptional and molecular features with classical Hodgkin lymphoma (cHL), including constitutive activation of NF-kB, JAK/STAT signaling and PD-1-mediated immune evasion. The demonstrated efficacy of PD-1 blockade in relapsed/refractory PMBL led to recent approval by the US Food and Drug Administration (FDA) and underscored the importance of characterizing targetable genetic vulnerabilities in this disease. Here, we report a comprehensive analysis of recurrent genetic alterations - somatic mutations, somatic copy number alterations (SCNAs) and structural variants - in a cohort of 37 newly diagnosed PMBLs. We identified a median of 9 genetic drivers per PMBL, including known and newly identified components of the JAK/STAT and NF-kB signaling pathways and frequent B2M alterations that limit MHC class I expression, as in cHL. PMBL also exhibited frequent, newly identified driver mutations in ZNF217 and an additional epigenetic modifier, EZH2. The majority of these alterations were clonal supporting their role as early drivers. In PMBL, we identified several previously uncharacterized molecular features that may increase sensitivity to PD-1 blockade, including high tumor mutational burden, microsatellite instability (MSI) and APOBEC mutational signatures. The shared genetic features between PMBL and cHL provide a framework for analyzing the mechanism of action of PD-1 blockade in these related lymphoid malignancies.